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Suzanne McDonald1, Nicola O’Brien1, Martin White1,2 and Falko F Sniehotta1,2*Abstract
Background: There are considerable inter-individual differences in the direction and degree of change in physical
activity (PA) levels during the retirement transition. There is currently a limited theoretical understanding of how
these differences can be explained. This study aimed to explore and compare perceptions about how theory-based
factors influence PA change during the transition from employment to retirement among individuals approaching
retirement and recently retired.
Methods: Theory-based, one-to-one, semi-structured interviews were conducted with a purposive sample of 28
adults (15 retired) within 24 months of retirement. Participants were sampled to reflect a diverse range of
socio-economic and occupational backgrounds. The interview was based on the 12 domains within the Theory
Domain Framework and designed to elicit anticipated or experienced retirement-related changes in PA behaviour
and perceived determinants. Interview transcripts were analysed using Framework analysis to explore intra- and
inter-individual perceptions of how PA changes after retirement and the factors which may influence this
change.
Results: The majority of participants perceived retirement to be related to an increase in PA levels. Four themes
emerged from the data regarding factors perceived to influence changes in PA behaviour after retirement:
(1) resources for PA; (2) structure of daily life in retirement; (3) opportunities for PA; and (4) transitional PA
phases after retirement. Retirement is associated with a number of inter-related changes and opportunities which
can have a positive or negative impact on PA behaviour. The influence of these factors does not appear to be static
and may change over time. A number of different transitional phases may be experienced after leaving work and
each phase may have a differential impact on PA behaviour.
Conclusions: The findings of this qualitative study contribute to the theoretical understanding of PA change during
the retirement transition. Each post-retirement PA trajectory is highly individual and personalised intervention
approaches to increase PA during the retirement transition may be most successful. Future research should focus on
the maintenance of PA change during the retirement transition and should develop and evaluate interventions to
promote and maintain PA during retirement.
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Adults aged 60 years and over represent the fastest
growing segment of the population [1]. As a result, the
prevalence of age-related chronic disease and disability
is increasing, placing considerable pressure on health
care services. Physical activity (PA) is among the most
important, modifiable factors influencing the ageing tra-
jectory. There is compelling evidence that participation
in regular PA can prevent or delay the onset and pro-
gression of several chronic diseases and contribute to-
wards a reduction in physical and cognitive functional
decline in old age [2-4]. Despite the well-documented
benefits of PA for healthy ageing, PA levels have been
shown to decline considerably as age increases [5].
Previous cross-sectional and longitudinal studies pro-
vide evidence that PA levels change during the transition
from employment to retirement [6-11]. However, there
is a lack of conclusive evidence regarding the direction
and degree of post-retirement PA change. For example,
retirement has been associated with an increase in PA
levels in some large longitudinal studies but with a net
decrease in others [7-9]. A systematic review of studies
examining changes in PA across the retirement transi-
tion demonstrated that socio-economic status (SES)
moderated the effects of retirement on PA levels [12]
which may potentially explain these inconsistencies. In-
dividuals who retired from manual occupations showed
a decrease in PA levels, whilst individuals who retired
from non-manual occupations showed a maintained or
increased level of PA after retirement.
In order to understand why retirement is associated
with changes in PA levels, a previous systematic review
synthesised the findings from qualitative studies explor-
ing the experiences of and views on PA reported by
people in retirement [13]. The review concluded that a
number of key motives and challenges associated with
PA in retirement could be interpreted as potential expla-
nations of why PA levels increase or decrease after
retirement, respectively. The main motives for PA in re-
tirement included a heightened awareness of ageing,
which underscored the importance of PA for health and
well-being; having a lifelong history of engaging in PA
behaviour, which continued into retirement; and broader
benefits such as PA providing a personal challenge, op-
portunities to socialise and using PA to create a daily
structure in post-retirement life. Lack of time and low
value placed on engaging in PA, particularly in people
who retired from manual occupations, were key chal-
lenges that were attributed to decreased PA levels after
retirement.
It is important to understand individual perceptions
about the reasons for PA change during the retirement
transition from a theoretical perspective. This can help
to link qualitative evidence to previous research on thecausal determinants of behaviours and to develop a bet-
ter understanding of viable targets for future interven-
tions [14]. Only two studies identified in the systematic
review of qualitative studies [13] referred to specific the-
oretical explanations for PA behaviour in retirement
[15,16]. One study used semi-structured interviews
based on self-determination theory [17] and habit theory
[18] to explore differences in motivation and decision-
making processes between individuals who were either
physically active or inactive in retirement [15]. The find-
ings suggested that social factors, lifelong PA habits and
seeking a sense of purpose were common motivations
for engaging in PA after retirement. A second study [16]
referred to the Oxford Model of Sports Participation
[19], a theoretical model of sporting behaviour change,
which hypothesises that a number of neighbourhood
and individual variables determine population engage-
ment in sports and exercise behaviour. In this study, at-
titudes, opportunities, motivators and barriers to sports
and exercise were explored in focus groups comprising
individuals who had been retired for at least 6 months
and a small number of individuals who were self-
classified as ‘semi-retired’. The findings emphasised a
number of key motivators and barriers to participant’s
current sports and exercise behaviour including the
physical, mental and social benefits of PA and physical
limitations preventing PA, respectively.
Only a limited number of theory-based factors have
been investigated as potential candidates explaining
retirement-related PA changes, meaning that the theor-
etical basis of PA change during the retirement transi-
tion remains poorly understood. Furthermore, none of
the primary studies included in the systematic review ex-
plicitly explored how PA is perceived to change during
the transition from employment to retirement and did
not explore whether these views differed between indi-
viduals at different stages during the transition. Previous
studies have focused mainly on retired individuals who
have been retired for several years. Such retrospective
research may be susceptible to recall bias. It is currently
unclear how individuals who are approaching or who
have recently experienced retirement perceive PA to
change during this transition and the factors which may
be responsible for this change. During this transition in-
dividuals may be undergoing several significant lifestyle
changes which may represent important factors that de-
termine PA change after retirement.
The Theory Domain Framework (TDF) [20] provides a
broad and inclusive approach to understanding theory-
based predictors of behaviour and behaviour change.
The TDF was developed by an expert consensus group,
which reviewed 33 behavioural theories and their associ-
ated 128 theoretical constructs. The consensus group
suggested 12 theoretical domains based on commonalities
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scientific explanations of behaviour and behaviour change
based on current theorising. The TDF provides a valuable
framework for identifying potentially relevant influences
on behaviour which can be mapped to existing theory.
The TDF has been used to examine the perceived determi-
nants of a wide range of health-related behaviours includ-
ing the difficulties implementing smoking cessation advice
among midwives, help-seeking behaviour in stroke wit-
nesses, adherence to behavioural changes in a lifestyle
intervention for type 2 diabetes, and physical activity in
stroke survivors [21-24].
This study aimed to investigate the influence of a
broad set of factors on PA change during the retirement
transition. Whether these perceptions differed as a func-




One-to-one semi-structured interviews were conducted
using open-ended questions and a pre-specified inter-
view schedule based on the TDF [20].
Participants
A purposive sample of adults within 24 months pre- and
post-retirement was recruited between June 2011 and
August 2012 from voluntary organisations, community
advertisements and by word of mouth. Study inclusion
was limited to individuals within 24 months pre- or
post-retirement in an attempt to elicit accurate rep-
resentations of the impact of retirement on PA be-
haviour. The definition of retirement was based on
the individual’s own classification of being retired.
Twenty-eight adults (15 women) aged 55–67 years
(mean age 61 years; SD = 2.79) were interviewed. At
the time of interview 13 participants were employed
but had plans to retire in the next 24 months (mean time
until retirement = 11 months, range 1–24 months) and
15 participants had already retired within the last
24 months (mean time since retirement = 10 months,
range 1–18 months). The majority of the sample were
recruited via community adverts and by word of mouth
(n = 19) whilst the rest were recruited via voluntary orga-
nisations (n = 9). SES was assigned to participants using
the 2010 English Index of Multiple Deprivation (IMD).
IMD scores at the Lower Super-Output Area (LSOA)
level were obtained from the Office for National Statistics
(ONS) website (http://www.ons.gov.uk) for each partici-
pant, matched to their home postcode. IMD scores were
assigned to deciles numbered from 1–10; decile 1 repre-
sents the most socio-economically deprived 10% of
LSOAs and decile 10 represents the least deprived
10% of LSOAs in England. Participants’ pre-retirementoccupation was categorised according to one of the nine
categories within the ONS standard occupational
classification [25]. The sample represented a range of
SES (IMD range 1–10) and occupational backgrounds
(seven of the nine main ONS occupational types including
(1) managers, directors & senior officials, (2) professional,
(3) associated professional & technical, (4) adminis-
trative & secretarial, (5) skilled trade, (6) caring, leisure &
other services, and (7) sales & customer services).
Interview protocol
A Theory Domain Interview schedule [20] was devel-
oped based on the 12 domains in the TDF in order to
elicit perceptions about anticipated or experienced
retirement-related changes in PA behaviour. The do-
mains are, ‘knowledge’, ‘beliefs about consequences’, ‘be-
liefs about capabilities’, ‘skills’, ‘environmental context &
resources’, ‘social influences’, ‘memory, attention & deci-
sion processes’, ‘behavioural regulation’, ‘emotion’, ‘social
or professional role/identity’, ‘motivation & goals’ and
the ‘nature of the behaviour’).PA was explicitly defined
at the start of each interview to include sport, structured
exercise, PA for recreational, occupational or transport
purposes, domestic activities, gardening and ‘Do-It-
Yourself ’ (DIY) home improvement work. Participants
were prompted to report details of their current and typ-
ical PA behaviour, as well as anticipated or experienced
changes in PA behaviour after retirement, including the
type, frequency, intensity and duration (the ‘nature of
behaviour’). Participants were then prompted to discuss
current PA behaviour and retirement-related changes in
PA behaviour within each of the remaining explanatory
theoretical domains of the TDF, focusing particularly on
whether these domains related to positive or negative in-
fluences on PA behaviour. The ‘knowledge’ domain was
used in the interview as a prompt about the participant’s
knowledge of local PA facilities and knowledge of con-
cessionary prices at PA facilities for older or retired
adults. The interview protocol was developed collabora-
tively within the research team and piloted before the
study commenced to optimise comprehension. Please
see Additional files 1 and 2 for the interview schedule
for working and retired participants, respectively.
Interview procedure
Participants were interviewed once by a member of the
research team at their own homes or on the premises of
Newcastle University according to their preference with
no other individuals present. All interviews were con-
ducted by a young, female doctoral researcher (SM) with
a background in psychology and public health research.
Prior to the conduct of interviews the researcher re-
ceived training in qualitative methodology, interviewing
skills and in conducting theory domain interviews. There
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pants prior to study commencement. In order to elicit
perceived changes between pre- and post-retirement PA
behaviour within individuals, the interview was designed
to prompt all participants to reflect upon their pre-
retirement PA behaviour and their experienced or antici-
pated post-retirement PA behaviour within each of the
theoretical domains. No participants withdrew from
the study. The study was approved by the Newcastle
University Faculty of Medical Sciences Research Ethics
Committee. All participants provided informed, written
consent prior to participation and received a £10 gift vou-
cher after completing the interview.
Analysis
Interviews were audio-recorded, transcribed verbatim,
and anonymised. The TDF provided the structure for
the interview to ensure an inclusive coverage of potential
theoretically-guided explanations for PA behaviour and
behaviour change but was not used as an explicit frame-
work to guide the analysis of the data. Instead, Frame-
work analysis was conducted whereby the analysis was
guided by the data and the themes that emerged from it
allowing for themes not covered within the TDF to be
coded if they emerged. Framework analysis involves
coding data according to their importance rather than
frequency and provides a systematic method for com-
paring intra- and inter-individual views [26]. Frame-
work analysis was supported by NVivo 10 software,
following a 5-step standard procedure [27]. Step 1: A
subset of interview transcripts (n = 6) representing a
diverse sample of participants were selected for review.
Key ideas and recurrent themes, which were reported
as influential for PA behaviour, were noted. Step 2: A
thematic framework was developed guided by the re-
search aims and included key themes identified in step 1
and themes identified in previous research regarding
PA behaviour in retirement [13]. Step 3: The thematic
framework was applied in analysis of the whole dataset
and underwent refinements in order to respond to
emergent and analytical themes. During this process
judgements were made about meaning, relevance and
importance of each statement in relation to the inter-
view as a whole and with particular emphasis on com-
mon and divergent themes in the data. Step 4: Data
within each theme were arranged in thematic charts
which allowed comparisons within and between the
two main subgroups of interest (i.e. retired and working
participants). A standard procedure [28] was used to
assess and confirm data saturation for the working and
retired subgroups separately during this stage. Compari-
sons were also made between other relevant subgroups of
interest (e.g. IMD score, gender, length of time to/from re-
tirement date). Step 5: The final step involved a systematicprocess of identifying associations, patterns and emergent
themes within the data.
Data coding reliability
The analysis plan was developed and monitored in regu-
lar discussions by the whole research team. An initial
dataset was coded independently by one researcher
(SM), and a subset (n = 2) was discussed in a data clinic
with other members of the research team (FFS, MW) to
cross-check interpretations of key issues emerging from
the data and jointly agree the final coding frame to be
applied in the analysis of the remaining data. A separate
subset (n = 2) was discussed in a data clinic with another
team member (NH) to assess the reliability of codes
applied using the final coding frame. This study adhered
to the consolidated criteria for reporting qualitative re-
search (COREQ) [29].
Results
Interviews lasted between 13 and 53 minutes (mean
length 28 minutes). The following section provides a de-
scription of sample characteristics including retirement
circumstances, the nature of current PA behaviour and
anticipated or experienced changes in PA after retire-
ment. In addition, convergent and divergent themes
which emerged from the data about factors perceived to
influence PA change during the retirement transition are
presented.
Retirement circumstances
Participants reported a range of different retirement cir-
cumstances. Some retirement trajectories involved leav-
ing paid work and not working again representing an
abrupt end, whereas others involved leaving paid work
to do part-time paid or voluntary work representing a
gradual reduction in working. Thus, some individual’s
retirement reflected an abrupt end whereas others repre-
sented a gradual reduction in working hours. Some
pre-retirement occupations involved employment by
businesses or organisations, whereas other individuals
were self-employed. The timing of retirement was de-
termined by individual choice for most participants
with a small minority confronted with an involuntary
retirement due to redundancy or to help care for a partner.
For some individuals retirement occurred before the age of
eligibility for state pension.
Nature of current PA behaviour
All participants reported participating in some form of
PA at the time of interview. However, both subsamples
reported a wide range of PA types, frequencies, inten-
sities and durations ranging from infrequent slow walk-
ing to running and cycling most days of the week. The
most commonly reported PA pursuit was walking, which
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walking with a group, walking alone, walking a dog and
walking during golf ) as well as for transport and, for
some working participants, as part of their occupational
role.
Perceived change in PA levels after retirement
When prompted about changes in PA levels pre- to
post-retirement, most participants anticipated or experi-
enced an increase in PA levels after retirement, with a
minority reporting a decrease, no change or uncertainty
about changes in PA levels after retirement. Some partic-
ipants discussed the changes in PA levels with reference
to the opportunities for PA in their pre-retirement occu-
pational role. For example, some participants with
sedentary pre-retirement occupations anticipated or
experienced increases in PA levels after retirement.
In addition, a small number of working participants who
reported having a physically demanding occupation an-
ticipated a reduction in PA levels after retirement unless
they actively planned to compensate for the loss. How-
ever, there were exceptions to this pattern. For example,
one working participant who had a sedentary occupation
anticipated a potential net decrease in PA levels after
retirement due to the loss of occupational-related trans-
port PA. In addition, some participants who had pre-
retirement occupations which may be classified as
sedentary reported that their occupation involved a high
level of physical activity.
Factors which influence changes in PA behaviour
Four main themes emerged from the data regarding
factors which are perceived to be associated with post-
retirement PA behaviour; (1) resources for PA, (2) struc-
ture of daily life in retirement, (3) opportunities for PA
and (4) transitional PA phases in retirement. Themes are
described below and include direct quotes in italics with
individual participant characteristics in brackets follow-
ing each quote. This section presents convergent themes
about PA change reported by working and retired partic-
ipants. Divergent views are emphasised where they oc-
curred. Themes are inclusive of all data and therefore
represent the views of all participants within the sample.
Resources for PA
Participants reported changes in PA after retirement
which related to internal and external resources for PA.
Time availability
The majority of the participants reported an increase in
time availability after retirement which was perceived as
a key factor facilitating PA behaviour. Some participants
reported that PA was not prioritised during the limited
amount of free time after the working day. In fact,participants often reported that they would use available
time to achieve other goals which were given higher pri-
ority such as domestic chores. Although the increase in
time availability after retirement was a commonly per-
ceived positive change facilitating PA behaviour, having
more time could also lead to procrastination and taking
longer to do PA.
“Being at work you’ve got to squeeze physical activity
in whereas when I will be retired it will be ‘ah I got
time to do that’” (Female, 62, IMD 1, working,
6 months until retirement).
“You don’t want to spend your time doing [PA]
because you’ve got such a small amount of time”
(Female, 61, IMD 7, retired, 8 months since retirement).
“It’s just work was stopping [PA], because at the
weekends I just had my garden to do but when I did
the gardening and washing, I lived on my own you see
so looked after domestic chores, there wasn’t time left
to do much else, life just got in the way really” (Male,
67, IMD 7, retired, 18 months since retirement).
“Because you’ve got all the time in the world you think
‘oh well tomorrow will do’, my friend said the same
thing but she said tomorrow never comes!” (Female,
62, IMD 3, retired, 6 months since retirement).
Energy levels
Participants perceived tiredness as an additional inhibit-
ing factor for PA behaviour whilst working, even if time
was available after work. Retired participants, but not
working participants, reported that leaving work was as-
sociated with having more energy which facilitated PA
behaviour in retirement.
“When you come in from work after you’ve been
working all day you’re too tired to go out” (Female, 60,
IMD 5, working, 18 months until retirement).
“At the weekends when I had time I was too tired
really to do [PA], so since I’ve retired its changed
enormously and I’m now doing things that I used to do
probably three or four years ago” (Female, 61, IMD 7,
retired, 8 months since retirement).
“Because it was a very physically and mentally
demanding job I didn't really have the time or the
energy… I do believe I’m more energised since I
finished work because it was very challenging mentally
and physically and I don’t have that anymore so I can,
you know, I can divert all those energies elsewhere”
(Female, 61, IMD 4, retired, 13 months since retirement).
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Most participants acknowledged a reduced income after
retirement. Some working participants did not perceive
financial changes as a major barrier for PA behaviour in
retirement because they had a preference for outdoor
pursuits such as walking and cycling which have min-
imal costs. Participants with a wide range of IMD scores
reported an increased ‘awareness’ of the cost of PA after
retirement but often reported that this was not perceived
to inhibit them from doing PA. However, for a few par-
ticipants the cost of PA did become more important
after retirement. One participant believed that conces-
sionary discounts for retired people would compensate
for the potential impact of a reduced income. Some
working participants considered the idea of being eli-
gible for concessionary prices at PA facilities to be an
additional encouragement to engage in PA after retire-
ment. Concessionary prices for public transport were re-
ported as important for enabling retired participants to
access attractive environments where they could do PA.
“I think it will be ok for us, put it this way, I’m not
worried about money retiring, I can’t see my standard
of living dropping that much” (Male, 64, IMD 2,
working, 24 months until retirement).
“It might affect how often I get a new pair of trainers
or something but nothing major” (Male, 62, IMD 6,
working, 8 months until retirement).
“For me I don’t think it [reduced income] will
[affect PA] but as I said I will be far more conscious of
the costs…you perhaps think twice, do I really want to
do this, you know, ‘is this a sort of good commitment?’”
(Male, 58, IMD 10, working, 3 months until retirement).
“You are more acutely aware of managing a limited
resource, I think, when you’re not actually earning
anything” (Male, 60, IMD 2, retired, 18 months
since retirement).
“Ok, yes you’re down onto a pension thing but being
retired you should be able to get concessions really…
should be no more expensive than it is now” (Female,
62, IMD 1, working, 6 months until retirement).
“I haven’t really looked into it (concession price at
local PA facility) yet but it means that you can go
at a cheaper rate… so it will give me a bit more
encouragement” (Female, 60, IMD 5, working,
18 months until retirement).
“I’ve got my bus pass now and a metro pass that I pay
£25 pound a year for instead of £445 pounds a year sothat definitely helps [facilitate PA]… I’ll get on the
metro free and I’ll get on the bus at Newcastle, go
along to Corbridge and have a lovely walk along the
river… so that in itself, you know, it opens everything
up” (Female, 61, IMD 4, retired, 13 months until
retirement).
Changes in daily structure
Loss of daily structure
One participant attributed her decrease in PA level
after retirement mainly to the loss of structure to
her day. Anticipated loss of structure tended to be a
significant concern for working participants when
asked about their PA after retirement. This tended to
relate to the likelihood of engaging in sedentary be-
haviour instead of PA behaviour. The anticipation of
losing the structure of the working day raised con-
cerns about motivation for PA and the importance of
self-discipline after retirement. However, not all par-
ticipants perceived major consequences associated with
loss of daily structure after leaving work. For example,
one self-employed participant did not perceive structure
loss to be a negative factor for his PA. Some retired
participants attempted to keep the same structure as
they had whilst working helped to overcome the po-
tential impact daily structure loss could have on PA.
Engaging in structured or organised PA types before
retirement was also perceived as helpful for avoiding
potential negative consequences of daily structure loss in
retirement.
“I’m losing the structure of my day so I don’t fit as
much in unfortunately… retirement is hard to get used
to learn how to structure your days properly” (Female,
59, IMD 8, retired, 8 months since retirement).
“If I was completely retiring I could see that there
would be a danger that I would sit around reading
the paper every morning, and then crosswords, and
generally not get out and about whereas I think
having work you have to get up, you’ve got to be
up and about, I can see why you might sort of
drift into the more sedentary lifestyle [after
retirement]” (Male, 62, IMD 10, working, 2 weeks
until retirement).
“I think it will have to be self-discipline… it might
be a nice evening and I might have sat watching
the television, reading, pottering around and, you
know, I’ll have to be thinking to myself, ‘right it’s a
nice night go for a walk, go for a walk round’ because
it’s very easy not to do it, so I think you need more
motivation when you retire” (Female, 66, IMD 9,
working, 3 months until retirement).
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it’s not a big, big change from when I was working, but I
can see that if you’ve been doing a profession or work of
some kind for a number of years and that was structured
in a particular way, when that goes you really do have to
re-assess and re-think how your days are spent” (Male,
60, IMD 2, retired, 18 months since retirement).
“I get up the same time as I did when I went to work I
do exactly the same thing the only difference is I go
out… to the baths [swimming pool] and come back but
I keep that momentum” (Male, 55, IMD 2, retired,
8 months since retirement).
“I can see that happening [loosing daily structure after
retirement] but because there’s a club nature of the
things I do, I know the clubs are on a Monday
Tuesday and the dancing on a Friday, you know,
so it’s like ok, those are fixed points” (Male, 60,
IMD 9, working, 12 months until retirement).
Organising PA in retirement
For working participants, the availability of day time to
do PA was a favourable change which was perceived to
facilitate PA behaviour because they could re-organise
the timing of their PA around other interests.
“I think ‘oh well I’m going to, tomorrow night I’m going
to go for a long walk’ and then something will come on
the television and I’ll start watching that but I think
that’s normal… perhaps when I am retired I will have
during the day to do those things” (Female, 66, IMD 9,
working, 3 months until retirement).
Opportunities for PA
Social context
The change in social context after retirement was re-
ported as a key factor influencing PA behaviour for some
female participants. For example, one participant reported
the positive influence of like-minded friends approaching
retirement at the same time. However, other participants
reported how social influences could have a negative im-
pact on PA in regards to having to fit in around other peo-
ple’s PA preferences and routines after retirement.
“A lot of my friends are coming up to retirement now
and, you know, we’ll be able to meet up and go for walks
because most of my friends are the kind of outdoor types”
(Female, 59, IMD 6, working, 2 months until retirement).
“[Husband will say] ‘oh I don’t want to do that’
[swimming],‘oh what do you wanna [want to] do
that for?’” (Female, 62, IMD 1, working, 6 months
until retirement).“Before I finished work I was swimming on a more
regular basis but I haven’t been and I think that’s
because with actually finishing work if I were to go
off and do one thing [husband] will say oh should
we do something else instead, it is easy to be put
off” (Female, 59, IMD 8, retired, 8 months since
retirement).
Roles and responsibilities
Some retired participants had voluntary jobs and
some perceived these to facilitate their PA behaviour
whilst others perceived these to limit PA behaviour.
Many working participants reported plans to start
voluntary work after leaving employment and per-
ceived these roles to facilitate PA behaviour. Participants
also anticipated an increase in familial responsibil-
ities, such as caring for grandchildren after retire-
ment which had potential to increase PA behaviour.
Some working participants believed that retirement
was an optimal opportunity for them to do other
things they had always wanted to do which do not
relate to PA.
“We take people out in wheelchairs and that’s
physical…they might want to go down to the coast
and go all the way round the coast in their
wheelchair and you know you’re humping [pushing]
them round and up steps and all sorts” (Male, 55,
IMD 2, retired, 8 months since retirement).
“With voluntary it involves driving and taking cancer
patients to hospital and accompany[ing] them…sitting
in the car driving for 2 3 hours or more, it makes
me less active” (Male, 61, IMD 6, retired, 2 months
since retirement).
“Well I would certainly expect that I will take on other
roles after retirement, and it’s entirely possible that I
will do various forms of part time paid work or part
time voluntary work, I wouldn’t anticipate that that
would inhibit physical activity it might go along with
it quite well because the work itself might be quite
physical” (Male, 58, IMD 9, working, 15 months
until retirement).
“Because the grandchildren don’t live close I would
have to get a bus and you know walk to the school
and walk them home” (Female, 60, IMD 5, working,
18 months until retirement).
“I can’t think of anything at the moment, not that
relates to physical activity I mean there are other
things I might do like learn a language” (Male, 58,
IMD 9, working, 15 months until retirement).
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Participants discussed further transitional phases occur-
ring after the initial retirement transition which involved
distinct changes in PA behaviour. Some retired partici-
pants were uncertain about how retirement had im-
pacted on PA behaviour because they had not settled
into their retirement patterns. Some participants who
had been retired for a considerable amount of time also
identified being in an early ‘phase’ of their retirement.
Some participants who had been retired for some time
reflected upon different temporary ‘phases’ which oc-
curred after their retirement. These different phases in
retirement were also anticipated by some working par-
ticipants. PA behaviour was reported to change during
these different phases in retirement. For example, one
working participant reported a temporary phase after
retirement during which he would be waiting for other
friends to retire before he could enjoy certain PA
types.
“We’ve been so busy, we’ve been away on holidays,
we’ve been up and down and we haven’t really settled
into our retirement pattern as it were” (Female, 60,
IMD 9, retired, 2 months since retirement).
“It’s still relatively early…my lifestyle hasn’t changed
because we’ve been very busy” (Male, 60, IMD 9,
retired, 6 months since retirement).
“As I say it’s really early days for us yet… just finding
my feet at the moment” (Male, 55, IMD 2, retired,
8 months since retirement).
“The first few months I didn’t do an awful lot because
I was busy doing other stuff and socialising…it’s quite
nice not to do anything, not to be anywhere so I did
luxuriate in that initially” (Female, 61, IMD 4, retired,
13 months since retirement).
“Once [friends] are retired as well and have more time
then I’ll be, the motivation to go out and play golf will
be greater” (Male, 60, IMD 7, working, 24 months
until retirement).
“I haven’t decided that gardening and walking are my
things forever it’s just that they’re the things that I’m
doing at the moment so I think I’m very open to
having, you know, doing something else” (Female, 61,
IMD 7, retired, 8 months since retirement).
“I think early retirement, it’s going to be a lot of
decorating and you know tidying drawers, throwing
out of things, things like that” (Female, 62, IMD 1,
working, 6 months until retirement).Pre-retirement phases
There was uncertainty about how retirement may im-
pact on physical activity reported by some working par-
ticipants who were not retiring for some time.
“You’ve just given me thought there to think about
actually, I haven’t really given that a thought to be
honest… it’s rather big question that to be quite
honest, stirred my imagination a bit” (Male, 64, IMD
2, working, 24 months until retirement).
“I’ve never sorta [sort of] given it conscious thought
what the hell I’m going to do when I retire but now
that you’ve put it in my mind I think it is something
that I’m going to have to do, because if I’m sitting
watching the tele [television] all day and I have been
relatively active [during pre-retirement employment],
as I say on my feet all day going about the shop floor
is physically tiring to be honest, it’s demanding, so I
need something to fill the void, but I’ve never really
put much thought as to what that will be” (Male, 62,
IMD 6, working, 24 months until retirement).
Discussion
Main findings
The findings of this theory-based interview study pro-
vide important insights into the perceptions and experi-
ences of PA change among individuals within the
transition from employment to retirement. A number of
inter-related factors were sensitive to change during the
retirement transition. Individuals perceived a reduction
in common barriers to PA such as lack of time, energy
and goal conflict after retirement. The cost of PA after
retirement was perceived as important for some individ-
uals. However, having time to research the most afford-
able PA classes and taking advantage of concessions may
help to mitigate cost concerns. Although individuals
generally perceived an increase in the availability of re-
sources which facilitated PA in retirement, the loss of
daily structure after leaving work had negative conse-
quences for PA behaviour among some individuals.
More specifically, lack of structure led to procrastination
and some individuals emphasised the need for a higher
level of motivation and self-discipline to ensure that
preferences for other, more sedentary pursuits did not
distract them from PA. Those who engaged in structured
PA sessions before retirement were less likely to experi-
ence these negative consequences after retirement. Con-
scious efforts to create a similar daily structure in
retirement to that whilst working may help to maintain
PA levels. Retirement appears to be associated with a
number of new opportunities, some of which indirectly
facilitate or conflict with PA behaviour. For example, the
exposure to a different social context and the adoption
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haviour in retirement for some individuals. Personal as-
pirations, purpose-seeking and priorities in retirement
may determine whether or not new opportunities influ-
ence PA behaviour. Finally, some individuals experienced
a number of distinct PA phases in retirement which have
differential effects on PA.
Strengths and limitations
The study examined the subjective experience of work-
ing and retired participants to gain a deeper understand-
ing of how PA is perceived to change during the
retirement transition. The study utilised a theoretical
framework covering all current hypotheses for behaviour
and behaviour change. Therefore, the findings can be
interpreted in line with theory. Using theory to inform
the development of behaviour change interventions is
widely recommended [27]. In contrast to previous stud-
ies investigating PA in retirement, this study recruited
and explored the views and experiences of individuals
who were close to retirement or recently retired. The
interview schedule also included open-ended questions
which elicited rich, descriptive data. The retirement cir-
cumstances reported by participants were heterogeneous
and reflected a contemporary picture of retirement [30].
Framework analysis enabled the comparison of sub-
groups to determine whether perceived PA changes dif-
fered as a function of anticipation or experience of
retirement.
However, some limitations of the research are ac-
knowledged. Comparative views between working and
retired participants are cross-sectional. In addition, the
personal and professional characteristics of the inter-
viewer can influence the collection and interpretation of
qualitative data [31]. Thus, research findings have been
described as a joint product of the participant, the re-
searcher and the relationship between the two parties
[32]. To reduce the potential for researcher characteris-
tics to bias data collection, a reflexive interviewing style
was adopted. This involved rephrasing questions when
there were issues with comprehension, ensuring partici-
pants were given sufficient time to think about their re-
sponses, and assuring participants there were no right or
wrong responses. These strategies can also reduce the
likelihood of participants giving stereotypical or socially
desirable answers when they do not have any pre-
formulated views on the interview topics. The inter-
viewer informed participants that she was interested in
views and experiences of PA during the retirement tran-
sition and participants seemed at ease providing the re-
searcher their views on this topic. To address the
potential for the researcher’s experience to bias the se-
lection and interpretation of data and to ensure that
multiple and alternative interpretations were considered,two data analysis clinics were held where the selection
and interpretation of the data was scrutinised by mem-
bers of the research team. Returning the transcripts to
participants for checking and eliciting feedback from
participants on the findings may have further reduced
potential for bias in the selection and interpretation of
data. The value of the factors presented as predictors of
PA change may be limited because subjective percep-
tions of how PA and PA determinants change after re-
tirement may not correspond with actual changes.
However, eliciting subjective perceptions can illustrate
areas where opportunities exist to encourage individuals
to increase or maintain PA behaviour during the retire-
ment transition. The current evidence base for the
predictive and potentially causal determinants of PA
supports the assumption that interventions effectively
targeting predictive cognitions can produce PA changes.
The sample was relatively small which may limit the
generalisability and transferability of the findings to
other individuals or populations. However, the varied
sample, including pre-retirement and post-retirement in-
dividuals, revealed novel insights into how PA is per-
ceived to change after retirement.
Relationship to previous research
This is the first study to adopt an inclusive theoretical
approach to understanding PA change during the retire-
ment transition. Only a limited number of theory-based
determinants have been examined as potential candi-
dates explaining PA behaviour in previous studies
[15,16]. This is problematic because theories represent
the proposed causal determinants of behaviour and
therefore provide mechanisms responsible for behaviour
that can be targeted during intervention. Furthermore,
previous studies have focused on exploring the motiva-
tors and barriers to PA in individuals who have retired
[15,16] and less on PA determinants which may be sen-
sitive to change during the transition from employment
to retirement. As a result, previous studies reveal little
about the specific opportunities to promote PA during
the retirement transition.
To date, conclusions about PA behaviour in retirement
have been based on retrospective reporting in samples of
participants who have been retired for some time
[13,15,16,33,34]. Retrospective reports may be prone to
recall bias and may not accurately capture all important
influences of behaviour at the time of the transition.
These studies also assume static PA determinants in re-
tirement and fail to capture the dynamic nature of PA
during the course of retirement. The findings from the
study suggest PA behaviour can change during and up
to two years after the initial retirement event. It is im-
portant to explore the views of individuals who are ap-
proaching retirement and have recently retired. Individuals
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studies, may have already settled into a more habitual
pattern of behaviour and may not be as receptive to pro-
grammes aiming to change their PA behaviour. Further-
more, participant samples in previous studies have been
biased towards the inclusion of healthy retired individuals
who have a high SES, engage frequently in PA behaviour
and have exceptionally high levels of motivation for PA be-
haviour [15,16,33,34]. This study explored a range of views
by including a diverse sample of participants at different
stages during the retirement transition, with a range of SES
and occupational backgrounds and different levels of PA
behaviour and motivation for PA behaviour at the time of
the interview.
The findings from this study suggest that, for the ma-
jority of individuals, retirement may be associated with
favourable circumstances which promote the adoption
or increased engagement of PA. Based on these findings,
PA levels may be predicted to increase around the retire-
ment period for many people; however, studies assessing
objectively measured PA in discrete age groups do not
appear to provide evidence to confirm these findings but
rather a gradual decline in PA is identified with retire-
ment [5]. Previous research has shown that levels of
regular, sustained PA decreases during late adulthood
[35]. It is possible that the perception of favourable
changes within the transition from employment to re-
tirement, are temporal and short-lived. For example, the
perception of time availability, increased energy levels,
decreased goal conflict and new opportunities for PA
may diminish rapidly as soon as an individual has filled
up their post-retirement schedule.
It appears that the inconsistent findings regarding the
direction of PA change in previous studies may be ex-
plained by the considerable intra-individual variability in
retirement-related lifestyle changes. Previous research
has identified that SES indicators, such as the distinction
between manual or non-manual occupations, may be
key moderators of the relationship between retirement
and PA levels [9,12,36]. In this study, some individuals
with sedentary occupations anticipated a decrease in PA
levels, which is not in line with previous predictions
[12]. The findings from this study suggest that several
positive and negative inter-related factors may influence
PA levels after retirement, which are not explained by
previous occupation alone. For example, being exposed
to a different social context after retirement can have an
impact on PA behaviour, particularly in respect to the at-
titudes and preferences of family members. Similar find-
ings have been reported in a recent study exploring how
couples influence each other’s physical activity behaviour
in retirement [37].In addition, the structure of pre-
retirement PA may be a key moderator of the relation-
ship between retirement and PA.Interviewing participants who were at different stages
of the retirement transition revealed that retirement may
involve a series of different phases which have differen-
tial effects on PA behaviour. This finding complements
Atchley’s conceptual model describing the adjustment to
retirement [38], where retirement is conceptualised as a
transitional process which involves different distinct
phases. More specifically, the model suggests that some
individuals are quick to establish a retirement routine
after leaving work, whereas others enter either a
‘honeymoon’ phase where they initiate new activities
and opportunities or a ‘rest and relaxation’ phase, where
they enjoy a temporary period of calmness after leaving
work. It appears that these distinct phases may also shape
PA patterns during the retirement transition and individ-
uals may find that they take several months to settle into
their post-retirement PA patterns.
The findings from this study support the idea that
contemporary routes to retirement are highly individual-
istic [39]. As a result, PA changes are likely to vary con-
siderably from one individual to another. The study
revealed that perceptions of PA change during retire-
ment can be extremely diverse and appear to be deter-
mined by individual circumstances including the timing
of retirement, the reason for retirement and the volun-
tary or involuntary nature of retirement. The impact of
retirement on PA also appears to depend on exclusive
preferences and responsibilities after retirement and the
way in which individuals prioritise PA against other aspi-
rations for their retirement.
Implications
The findings from this study offer understanding of how
interventions delivered during the retirement transition
can be optimised. Retirement may represent an ideal op-
portunity to promote PA behaviour in older adults be-
cause individuals may be particularly motivated and
receptive to attempts to change behaviour due to a per-
ceived reduction in common barriers to PA. Attempts to
emphasise changes in time availability, energy, increased
opportunities through physically active social or volun-
tary roles and the availability of free or reduced PA types
may be most effective to ensure individuals engage in
sufficient PA behaviour after retirement. The potential
short-term window of opportunity to promote the posi-
tive changes facilitating PA behaviour after retirement
has important implications for the timing of future PA
interventions. PA interventions may need to commence
when individuals are approaching retirement and are in
the process of planning their post-retirement schedule.
At this stage it may be beneficial to emphasise to indi-
viduals that they may experience an increase in energy
levels to engage in PA after retirement and to encourage
individuals to consider how PA fits in with their
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that interventions targeting PA behaviour in adults of re-
tirement age are viable and may be more effective if they
include components that are personalised to the individ-
ual and their environments [40,41]. Designing interven-
tions which are tailored to the specific needs of the
individual may be particularly important when targeting
behaviour change in retirement due to the heterogeneity
of routes to retirement. One-to-one, personalised inter-
vention approaches are likely to be costly if delivered
face-to-face. PA interventions which adopt digital plat-
forms may be more cost-effective and have the additional
advantage of reaching a greater number of individuals
[42,43]. The content and interface of web-based in-
terventions can be adapted and personalised to the
characteristics and preferences of the individual. En-
couraging findings are emerging about the acceptability
and effectiveness of web-based interventions in older
adults [44-46].
Future research
Future research should explore the extent to which per-
ceived changes in PA during the retirement transition
reflect objective changes in PA during this period using
methodology which focuses on PA change within indi-
viduals. Future research should also explore how individ-
uals perceive sedentary behaviour to change during the
retirement transition and how sedentary interests fit into
their retirement routines and interpret this in line with
the findings from the small number of studies which
have examined changes in sedentary behaviour during
the retirement transition [6,10,11]. It remains unclear
how post-retirement PA is maintained into older adult-
hood. Future research should investigate the mainten-
ance of PA habits developed during the first two years of
retirement into older adulthood. Future research should
concentrate on developing and evaluating a range of
theory- and evidence-based interventions to promote
and maintain PA in and beyond the retirement transi-
tion. Intervention research should focus on cost-effective
personalised delivery modes (e.g. using digital media).
Conclusions
PA can significantly reduce the risk of morbidity and
mortality in older age, yet older adults do not engage in
sufficient levels of PA. The retirement transition repre-
sents a critical opportunity to intervene to change PA
behaviour and, in turn, promote healthy ageing. The
findings from this study fill a gap in theoretical know-
ledge about PA change during the retirement transition
and reveal several inter-related factors and individual
circumstances which may explain PA change. Each PA
retirement pattern is highly individualised and this
should be taken into account during the development ofinterventions targeting this key life transition. The find-
ings from this study generate important hypotheses
about how PA and PA determinants change during the
retirement transition which can be explored and tested
in future intervention research.
Additional files
Additional file 1: Interview schedule for working participants.
Interview schedule based on the 12 domains in the Theory Domain
Framework used to elicit perceptions about anticipated retirement-related
changes in physical activity behaviour in working participants.
Additional file 2: Interview schedule for retired participants. Interview
schedule based on the 12 domains in the Theory Domain Framework used
to elicit perceptions about experienced retirement-related changes in
physical activity behaviour in retired participants.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
SM, FFS, MW and NH conceived and designed the study. SM carried out
the interviews, conducted analyses and wrote the manuscript. All authors
contributed to the interpretation of the analysis. All authors edited, read
and approved the final manuscript.
Acknowledgements
This work is part of the LiveWell programme. LiveWell is supported by
the Lifelong Health and Wellbeing initiative (LLHW), which is a funding
collaboration between the UK Research Councils and Health Departments.
The LLHW funding partners are: Biotechnology and Biological Sciences
Research Council, Engineering and Physical Sciences Research Council,
Economic and Social Research Council, Medical Research Council, Chief
Scientist Office of the Scottish Government Health Directorates, National
Institute for Health Research /The Department of Health, The Health and
Social Care Research and Development of the Public Health Agency
(Northern Ireland), and Wales Office of Research and Development for
Health and Social Care, Welsh Assembly Government.
FFS is funded by, and MW is Director of Fuse, the Centre for Translational
Research in Public Health, a UKCRC Public Health Research Centre of Excellence.
Funding for Fuse from the British Heart Foundation, Cancer Research UK,
Economic and Social Research Council, Medical Research Council, and the
National Institute for Health Research, under the auspices of the UK Clinical
Research Collaboration, is gratefully acknowledged. Opinions expressed in this
article do not necessarily represent those of the funders.
Received: 27 February 2014 Accepted: 9 February 2015
References
1. Office for National Statistics Pension Trends, Population change.
[http://www.ons.gov.uk/ons/dcp171780_255969.pdf]
2. Hamer M, Chida Y. Walking and primary prevention: a meta-analysis of
prospective cohort studies. Br J Sports Med. 2008;42:238–43.
3. Liu CJ, Latham NK. Progressive resistance strength training for improving
physical function in older adults. Cochrane Db Syst Rev. 2009;3:CD002759.
4. Angevaren M, Aufdemkampe G, Verhaar HJJ, Aleman A, Vanhees L. Physical
activity and enhanced fitness to improve cognitive function in older
people without known cognitive impairment. Cochrane Db Syst Rev.
2008;3:CD005381.
5. Craig R, Mindell J, Hirani V. Health survey for England 2008. London: Health
and Social Care Information Centre; 2009.
6. Touvier M, Bertrais S, Charreire H, Vergnaud AC, Hercberg S, Oppert JM.
Changes in leisure-time physical activity and sedentary behaviour at
retirement: a prospective study in middle-aged French subjects. Int J
Behav Nutr Phy. 2010;7:14.
McDonald et al. International Journal of Behavioral Nutrition and Physical Activity  (2015) 12:25 Page 12 of 127. Slingerland AS, van Lenthe FJ, Jukema JW, Kamphuis CBM, Looman C,
Giskes K, et al. Aging, retirement, and changes in physical activity: prospective
cohort findings from the GLOBE study. Am J Epidemiol. 2007;165:1356–63.
8. Evenson KR, Rosamond WD, Cai JW, Diez-Roux AV, Brancati FL, In ARCS.
Influence of retirement on leisure-time physical activity - the atherosclerosis
risk in communities study. Am J Epidemiol. 2002;155:692–9.
9. Berger U, Der G, Mutrie N, Hannah MK. The impact of retirement on
physical activity. Ageing Soc. 2005;25:181–95.
10. Godfrey A, Lord S, Galna B, Mathers JC, Burn DJ, Rochester L. The
association between retirement and age on physical activity in older adults.
Age Ageing. 2013;43:386–93.
11. Barnett I, van Sluijs E, Ogilvie D, Wareham NJ. Changes in household,
transport and recreational physical activity and television viewing time
across the transition to retirement: longitudinal evidence from the
EPIC-Norfolk cohort. J Epidemiol Community Health. 2013;68:747–53.
12. Barnett I, van Sluijs EM, Ogilvie D. Physical activity and transitioning to
retirement: a systematic review. Am J Prev Med. 2012;43:329–36.
13. Barnett I, Guell C, Ogilvie D. The experience of physical activity and
the transition to retirement: a systematic review and integrative
synthesis of qualitative and quantitative evidence. Int J Behav Nutr
Phy. 2012;9:97.
14. Grodesky JM, Kosma M, Solmon MA. Understanding older adults’ physical
activity behavior: a multi-theoretical approach. Quest. 2006;58:310–29.
15. Beck F, Gillison F, Standage M. A theoretical investigation of the
development of physical activity habits in retirement. Brit J Health Psych.
2010;15:663–79.
16. Arkenford A. Understanding participation in sport: what determines
sports participation among recently retired people. London: Sport
England; 2006.
17. Deci EL, Ryan RM. The “what” and “why” of goal pursuits: human needs and
the self-determination of behavior. Psychol Inq. 2000;11:227–68.
18. Verplanken B, Wood W. Interventions to break and create consumer habits.
J Public Policy Mark. 2006;25:90–103.
19. Hillsdon M. Evidence informed model of the potential deterinants of sport/
physical activity. London: Sport England; 2004.
20. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A, et al.
Making psychological theory useful for implementing evidence based
practice: a consensus approach. Qual Saf Health Care. 2005;14:26–33.
21. Beenstock J, Sniehotta FF, White M, Bell R, Milne EMG, Araujo-Soares V. What
helps and hinders midwives in engaging with pregnant women about
stopping smoking? A cross-sectional survey of perceived implementation
difficulties among midwives in the North East of England. Implement
Sci. 2012;7:36.
22. Penn L, Dombrowski SU, Sniehotta FF, White M. Participants’ perspectives
on making and maintaining behavioural changes in a lifestyle intervention
for type 2 diabetes prevention: a qualitative study using the theory domain
framework. BMJ Open. 2013;3:e003585.
23. Dombrowski SU, Sniehotta FF, Mackintosh J, White M, Rodgers H,
Thomson RG, et al. Witness response at acute onset of stroke: a
qualitative theory-guided study. Plos One. 2012;7:e39852.
24. Nicholson SL, Donaghy M, Johnston M, Sniehotta FF, van Wijck F, Johnston D,
et al. A qualitative theory guided analysis of stroke survivors’ perceived barriers
and facilitators to physical activity. Disabil Rehabil. 2013;36:1857–68.




26. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework
method for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol. 2013;13:117.
27. Ritchie J, Lewis J. Qualitative research practice : a guide for social science
students and researchers. London: Thousand Oaks, Calif.: Sage
Publications; 2003.
28. Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP,
et al. What is an adequate sample size? Operationalising data saturation for
theory-based interview studies. Psychol Health. 2010;25:1229–45.
29. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19:349–57.
30. Denton FT, Spencer BG. What is retirement? A review and assessment of
alternative concepts and measures. Can J Aging. 2009;28:63–76.31. Richards H, Emslie C. The ‘doctor’ or the ‘girl from the University’?
Considering the influence of professional roles on qualitative interviewing.
Fam Pract. 2000;17:71–5.
32. Finlay L. Negotiating the swamp: the opportunity and challenge of
reflexivity in research practice. Qualitative Res. 2002;2:209–30.
33. Witcher CS, Holt NL, Spence JC, Cousins SO. A case study of physical activity
among older adults in rural Newfoundland, Canada. J Aging Phys Act.
2007;15:166–83.
34. Scanlon-Mogel J, Roberto K. Older adults’ beliefs about physical activity and
exercise: life course influences and transitions. Quality Ageing Older Adults.
2004;5:33–44.
35. Sallis J. Age-related decline in physical activity: a synthesis of human and
animal studies. Med Sci Sports Exerc. 2000;32:1598–600.
36. Chung S, Domino ME, Stearns SC, Popkin BM. Retirement and physical
activity: analyses by occupation and wealth. Am J Prev Med. 2009;36:422–8.
37. Barnett I, Guell C, Ogilvie D. How do couples influence each other’s physical
activity behaviours in retirement? An exploratory qualitative study. BMC
Public Health. 2013;13:1197.
38. Atchley RC. Retirement and leisure participation: continuity or crisis?
Gerontologist. 1971;11:13–7.
39. Wang M, Shultz KS. Employee retirement: a review and recommendations
for future investigation. J Air Waste Manage Assoc. 2010;36:172–206.
40. Hobbs N, Godfrey A, Lara J, Errington L, Meyer TD, Rochester L, et al. Are
behavioral interventions effective in increasing physical activity at 12 to 36
months in adults aged 55 to 70 years? A systematic review and meta-analysis.
BMC Med. 2013;11:75.
41. van Stralen MM, de Vries H, Bolman C, Mudde AN, Lechner L. Exploring
the efficacy and moderators of two computer-tailored physical activity
interventions for older adults: a randomized controlled trial. Ann Behav
Med. 2010;39:139–50.
42. Wantland D, Portillo C, Holzemer W, Slaughter R, McGhee E. The effectiveness
of web-based vs. non-web-based interventions: a meta-analysis of behavioral
change outcomes. J Med Internet Res. 2004;6:e40.
43. Cobiac L, Vos T, Barendregt J. Cost-effectiveness of interventions to promote
physical activity: a modelling study. PLoS Med. 2009;6:e1000110.
44. Mouton A, Cloes M. Web-based interventions to promote physical activity
by older adults: promising perspectives for a public health challenge. Arch
Public health. 2013;71:16.
45. Ammann R, Vandelanotte C, de Vries H, Mummery WK. Can a website-
delivered computer-tailored physical activity intervention be acceptable, usable,
and effective for older people? Health Educ Behav. 2013;40:160–70.
46. Irvine AB, Gelatt VA, Seeley JR, Macfarlane P, Gau JM. Web-based intervention to
promote physical activity by sedentary older adults: randomized controlled trial.
J Med Internet Res. 2013;15:e19.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
